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The role of psychological factors or symptom pattern for the response to treatment in patients with 
unexplained (functional) dyspepsia is unknown. We hypothesized that patients with reflux- and ulcer- 
like symptoms would be more likely to respond to acid-lowering therapy, while psychological distur- 
bances would be associated with a less favorable response to treatment. Seventy-eight patients with a 
diagnosis of functional dyspepsia were recruited and 75 completed the trial. Patients were treated for 4 
weeks in a double-blind, placebo-controlled crossover trial starting in random order with either active 
drug (ranitidine, 150 mg b.d.) or placebo. Every 7 days, medication was switched from active drug to 
placebo, or vice versa. At entry, patient characteristics were assessed utilizing a semistructured stan- 
dardized interview and standardized questionnaires, and weekly intensity of symptoms was assessed 
utilizing a visual analogue scale. Patients with a greater reduction of the symptom score during active 
treatment and an overall reduction of the global symptom score by more than 50% at the end of the 
study period were categorized as responders. Logistic regression analysis was utilized to assess the 
influence of symptom type and presence of psychological disturbances on the treatment response. 
During treatment the symptom score decreased significantly, from 32.1 # 1.44 (SD)to 21.3# 1.9at 
theend ofthe trial (P < 0.001). Twenty of 75 were responders. High scores for somatization (OR, 3.6; 
95% Cl, 1.2-11.4), anxiety (OR, 3.3; 95% C1, 0.9-11.8), and reflux-like symptoms (OR, 5.3; 95% Cl, 
1.7-16.7) were associated with response to treatment, while dysmotility-like symptoms were associ- 
ated with an unfavorable response (OR, 0.3; 95% Cl, 0.1-0.9). Symptom pattern and psychological 
disturbances are independent predictors of treatment response. Patients with reflux-like symptoms 
and greater psychological disturbances are more likely to respond to an acid-lowering compound. 
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Dyspepsia is a frequent reason for consultation in pri- 
mary and secondary care (1). It is now well recognized 
that structural (or organic) lesions are only found in a 
minority of patients with dyspepsia (2). Dyspepsia in the 
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PREDICTORS OF TREATMENT RESPONSE IN FUNCTIONAL DYSPEPSIA 


absence of a clinically identifiable structural lesion caus- 
ing symptoms is referred to as functional (or nonulcer) 
dyspepsia (NUD) (3). Because a structural explanation 
has been lacking, psychological factors have often been 
considered to play a role in the development of symp- 
toms. Indeed, patients with NUD who present for care tend 
to be more anxious and depressed than healthy controls 
(4-9) and scores for neuroticism (10) and depression are 
higher (11), suggesting a modulating role for the central 
nervous system in this condition. Pharmacological treat- 
ments for patients with NUD remain unsatisfactory. Acid- 
lowering drugs are commonly used. However, antacids are 
not superior to placebo, and it remains very controversial 
whether H> blockers are of therapeutic value (12, 13). On 
the other hand, large well-conducted randomized placebo- 
controlled trials have shown a modest efficacy of proton 
pump inhibitors in functional dyspepsia (14). 

Patients referred to tertiary referral centers appear to 
represent a group with more severe symptoms and greater 
psychological distress (15). It is generally believed that 
these patients respond less favorably to medical treatment 
in part because of psychological disturbances (16). How- 
ever, this has not been formally evaluated. 

Another contentious issue is the relevance of symptom 
pattern in the response to therapy. It has been suggested 
that patients with functional dyspepsia can be subdivided 
into dyspepsia subgroups based on symptom subgroups 
(3). However, as these subgroups overlap (17, 18) and lack 
stability over time (19), the clinical relevance of this ap- 
proach is uncertain. Moreover, it is unknown whether the 
symptom subgroups can usefully predict treatment out- 
comes successfully. 

We hypothesized that patients with functional dyspep- 
sia who have reflux-like and ulcer-like symptoms would be 
more likely to respond to acid-lowering symptoms, while 
psychological disturbances would be associated with a 
less favorable response to treatment. Thus, we aimed to 
determine the influence of psychological factors on the 
response to treatment in NUD, controlling for the pattern 
of symptoms. 


MATERIALS AND METHODS 


Patients 

After approval of the study protocol by the local Ethical Com- 
mittee, 78 outpatients with functional dyspepsia who fulfilled 
the entry criteria were recruited for the study; 24 consecutive 
patients had been referred by their physician to the outpatient 
clinic of the Department of Gastroenterology and Hepatology at 
the University of Essen for evaluation and treatment, while 54 pa- 
tients were recruited by physicians in private practice. Prior to 
inclusion into the study, a standardized diagnostic workup was 
performed. Functional dyspepsia was diagnosed if the subjects 
had upper abdominal symptoms (pain, or severe discomfort, i.e., 
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a negative feeling in the upper abdomen that does not reach the 
level of pain characterized by one or more symptoms including 
early satiety, postprandial fullness, bloating, and nausea) last- 
ing for more than 6 months and the physical examination, lab- 
oratory testing (i.e., white and red blood count, sedimentation 
rate, fasting blood sugar, liver function tests), abdominal ultra- 
sonography, and upper gastrointestinal endoscopy did not find 
evidence for a structural cause of the symptoms. Twenty-four- 
hour pH-metry was also mandatory in this workup. However, 
since we anticipated that this measurement was rejected by a 
considerable proportion of patients, we did not include a normal 
pH-metry test result in the entry criteria for this study. Thus, a 
major proportion of patients with NERD may have been included 
even though we took all possible measures to exclude patients 
with nonerosive reflux disease. Twenty-four-hour pH-metry was 
performed in 46 patients and was found to be positive (pH < 
4.0 during more than 6% of the recording time) in 6 patients, 
who were excluded from the study. Based upon this it might be 
that three or four patients with a pathologic acid exposure were 
recruited. This small group is very unlikely to have substantially 
influenced our results. 

Reflux symptoms alone (retrosternal pain, burning, regurgita- 
tion) were considered to be part of gastroesophageal reflux dis- 
ease rather than being part of functional dyspepsia and these pa- 
tients were not eligible for inclusion into the study. Twenty-five 
patients also reported symptoms that were compatible with the 
irritable bowel syndrome (i.e., pain or discomfort predominantly 
in the lower gut associated with a disturbance of defecation, di- 
arrhea, or constipation). All patients over 35 years of age and 
those with possible colonic symptoms also had a colonoscopy 
performed that was normal. Two patients that were referred for 
participation were excluded from the study because they had 
a history of duodenal ulcers. One patient referred with the di- 
agnosis of functional dyspepsia was reevaluated endoscopically 
because the intensity of symptoms had changed and a duode- 
nal ulcer was confirmed; he was excluded from the study. This 
left a study population of 75 eligible patients for the study. The 
characteristics of the patients are summarized in Table 1. 


Assessment of Abdominal Symptoms and Psychological 
Disturbances 

Abdominal Symptoms. A German version of the previously 
validated Bowel Disease Questionnaire (BDQ) (17, 20) was 
filled in by all study participants. This version of the ques- 
tionnaire has been used in previous studies (17, 18) and has 
been shown to have adequate content as well as predictive and 
construct validity for the measurement of gastrointestinal tract 
symptoms (21-24). This questionnaire also included the 12-item 
psychosomatic symptom checklist that measures the frequency 
and severity of extraintestinal and gastrointestinal complaints; 
this checklist has previously been validated (25). 

Psychological Assessment. The Symptom CheckList (SCL- 
90-R) is a well-validated state measure with nine scales and was 
used to assess personality characteristics including somatization, 
neuroticism, depression, and anxiety (26-30). We also utilized 
the validated German version of the Personality Research Form 
(PRF) (31, 32). During a 60-min semistructured interview by 
a psychologist (S.K.), global psychosomatic impairment sever- 
ity (IS) was assessed. The intensity of psychological and so- 
matic problems and difficulties in interpersonal relations were 
assessed and graded for each individual scale from O to 4. Thus, 
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TABLE 1. CHARACTERISTICS OF THE STUDY POPULATION 


Study population University outpatient clinic General practice 
(N=75) (N=23) (N= 352) 
Female gender (%) 38/75 (S51)* 13/23 (56)* 25/52 (48)* 
Age (mean yr + SD) 41+14 43 +13 40 +14 
Marital status 18/75 (24) 8/23 (35) 10/52 (19) 
Single 44/75 (59) 11/23 (48) 33/52 (63) 
Married/partnership 1/75 (1.3) — 1/52 (1.9) 
Divorced/separated _ — _ 
Widowed 12/75 (16) 4/23 (17) 8/52 (15) 
Other 
Educational level 4/75 (5) 1/23 (4) 3/52 (6) 
Without formal degree 47/75 (63) 11/23 (48) 36/52 (69) 
Up to 10 yr of school 8/75 (11) 3/23 (13) 5/52 (10) 
More than 10 yr of school 11/75 (15) 6/23 (26) 5/52 (10) 
University degree 5/75 (7) 2/23 (9) 3/52 (6) 
Other 
Working 
Employed/own business 43/75 (58) 12/23 (52) 31/52 (60) 
Unemployed 5/75 (7) 3/23 (23) 2/52 (4) 
Retired 6/75 (8) 3/23 (13) 3/52 (6) 
Other 21/75 (28) 5/23 (21) 16/52 (31) 
Duration of symptoms (mo) 94 +12 98 + 129 119 + 140 
Symptoms once a week or more 59/75 (79) 18/23 (78) 41/52 (79) 
Pain usually lasts more than 2 hr 42/75 (56) 11/23 (48) 31/52 (60) 
Meal-related symptoms, often 43/75 (57) 12/23 (52) 31/52 (60) 
IBS symptoms 25/75 (33%) 11/23 (48) 14/52 (27) 


the maximal impairment score was 12. Subjects with an impair- 
ment score >5 were considered to be severely psychological 
disturbed (33). 


Study Design 

After informed consent, patients eligible for the study werere- 
ferred to the study center at the Department of Gastroenterology 
and Hepatology. Prior to inclusion in the study the criteria for 
establishing the diagnosis of NUD were independently checked 
by two ofthe authors (G.H., S.K.). Inall subjects, 10 mL of blood 
was taken for the determination of Helicobacter pylori antibod- 
ies (ELIAS, Freiburg, Germany). The preparation of the antigen 
used for this commercially available assay was performed ac- 
cording to the method described by Blaser and Duncan (34). 
Previous studies have shown that the serodiagnosis of H. pylori 
is highly sensitive and specific; serodiagnosis is one of the gold 
standard tests for identifying A. pylori infection (35). Compared 
to the combination of urease (CLO) testing, histology, and mi- 
crobiological culture, the sensitivity and specificity ofthe present 
assay were 94 and 88%, respectively, in a study population of 
104 patients tested in our laboratory (17). Titers above 10 U/mL 
were considered to be positive. 

Prior to randomization and the start of treatment, patients 
completed the questionnaires and had the interview with the 
psychologist (S.K.), who is also qualified as an M.D. After a 
washout phase of 7 days, medication was given to the patient. In 
randomized order treatment started either withranitidine, 150 mg 
semidaily, or placebo. Every 7 days treatment was switched from 
active treatment to placebo, or vice versa, for a total treatment 
duration of 4 weeks (Figure 1). Treatment was prescribed in 
a doubleblind protocol. The study design was based upon the 
assumption that acid exposure is directly linked to symptoms 
and treatment with the HzRA results in a very rapid response. 
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It is common clinical experience that the majority of patients 
with functional dyspepsia respond with a 1-week period and 
later responses are extremely rare. Thus we decided to use 7- 
day treatment blocks. Intensity of symptoms (upper abdominal 
pain, fullness after a meal, nausea after a meal, heartburn) was 
assessed by visual analogue scales at the end of each week. 


Data Analysis 

Symptom-Based Categorization of Patients. Standardized 
criteria were utilized for the categorization of symptoms based 
on previous studies (3, 24). The subjects were also categorized 


Randomization 


Placebo !Ranitidine! Placebo ! Ranitidine 


Wash-ou 


j } i 
Ranitidine! Placebo i Ranitidinei Placebo 
! ! ! 


day 14 day 21 


day7 


dayO 


Fig 1. Schematic representation of the experimental design. After diag- 
nostic workup and a 7 + 2-day washout period without medication, the 
patients were randomized to receive either ranitidine, 150 mg b.d., or 
placebo. Each week the treatment was switched from active to placebo, 
or vice versa, for a total of 4 weeks. Thus, every patient was treated for 
2 weeks with active drug and 2 weeks with placebo. 


day 28 
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into one of the following symptom subgroups based on their 
responses on the BDO. 

Category 1. Ulcer-like dyspepsia. Patients in category 1 had 
upper abdominal pain or discomfort and at least two of the fol- 
lowing symptoms (3, 24, 36): (a) pain often relieved by food 
(>25% of the time); (b) pain often relieved by antacids; (c) pain 
often before meals or when hungry; (d) periodic pain (periods of 
at least 1 month without pain, with periods in between of weeks 
to months when there is pain); and (e) night pain (waking the 
subject from sleep). 

Category 2. Dysmotility-like dyspepsia (3, 24, 36). Patients in 
category 2 had upper abdominal pain or discomfort and at least 
three or more of the following symptoms suggesting gastric sta- 
sis or upper intestinal dysmotility: (a) nausea or vomiting once 
a month or more; (b) abdominal bloating and visible distension 
often; (c) anorexia or weight loss (>3.5 kg); (d) pain or discom- 
fort often aggravated by food or milk; (e) pain often after meals; 
and (f) pain often relieved by belching. 

Category 3. Reflux-like dyspepsia (3, 24, 36). Patients in cat- 
egory 3 had upper abdominal pain or discomfort associated with 
one or both of the following symptoms: (a) heartburn at least 
once a week or more and (b) acid regurgitation once a weck 
or more. 

Category 4. Nonspecific dyspepsia (24). Category patients 4 
had upper abdominal pain that did not fit into category, 1, 2, 
or 3. 

The following symptoms were applied as criteria to identify 
the presence of irritable bowel syndrome (IBS). Lower abdomi- 
nal pain or discomfort often relieved by defecation and/or asso- 
ciated with looser or more frequent stools at its onset and three 
or more of the following symptoms that define a chronic but ir- 
regular disturbance of defecation were reported: (a) altered stool 
frequency (>3 stools daily and/or <3 stools weekly, often); (b) 
altered stool form (hard and/or loose or watery, often); (c) altered 
stool passage (straining and/or urgency, often); and (d) mucus 
per rectum. These symptoms also comprise the Consensus of the 
German Society of Digestive and Metabolic Diseases criteria for 
IBS (37). Patients reporting IBS symptoms were only eligible 
for inclusion if IBS symptoms were clearly not dominating. 

Definition of Response to Treatment. A responder was de- 
fined a priori as a subject with more than 50% reduction of 
symptom intensities before and at the seventh day of treatment. 
The categorization is not based upon a single time point but an 
integrated response to active or placebo treatment with an im- 
provement during active treatment numerically larger than the 
improvement during placebo treatment. Subjects with aless than 
50% reduction of the symptom score or an improvement during 
active (ranitidine) treatment numerically lower than or equal to 
that during placebo treatment were categorized as nonrespon- 
ders. 


Statistical Analysis 

Mean values and the respective standard deviations were cal- 
culated for all numeric variables. In addition, frequencies, pro- 
portions, and the respective 95% confidence intervals were de- 
termined when appropriate. For the psychological variables as 
assessed by the SCL-90-R and the PRF, the proportion of sub- 
jects with a score above the 95% rank of the published reference 
population of healthy controls was determined. 

Nonparametric tests were used to assess the association be- 
tween abnormalities on psychological scales (i.e., scores >95% 
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rank of the published reference population) and the pattern 
of symptoms in responders and nonresponders. Thus, specific 
symptoms were coded as present or absent, and for psycholog- 
ical scales the subjects were coded as having normal or abnor- 
mal scores. Furthermore, a logistic regression analysis was used 
to assess the influence of predicator variables on the response 
to treatment. For this analysis all variables that were univari- 
ately significantly associated with response to treatment were 
included. Statistical analyses were done utilizing the Statistical 
Package for Social Sciences (SPSS/PC Version 6.0) and the Sta- 
tistical Analysis System (SAS version 6.11 (38)). 


RESULTS 


Response to Treatment 

The symptom score decreased from 32.1 # 1.44 at en- 
tryto 21.3 + 1.9 atthe end ofthe 4-week treatment period 
(P < 0.001). Based upon a more than 50% reduction of 
the symptom score and improvement of symptoms during 
active treatment larger than during placebo, 22 of 75 pa- 
tients were categorized as responders. Interestingly, only 6 
of 75 patients had a more than 50% reduction of the symp- 
tom score during placebo treatment that was numerically 
larger compared to that during active treatment. Thus, the 
probability of being a responder was more than fourfold 
increased during active compared to placebo treatment 
(4.2; 95% Cl, 1.6-11.1). During the first 2 weeks of treat- 
ment, symptom scores significantly improved with active 
drug treatment (—6.6 + 1.8; P < 0.05), while there was 
no significant improvement during treatment with placebo 
(—2.8 # 2.1; P > 0.1). Response to active treatment was 
better in patients who started with active treatment dur- 
ing the first week (-7.8 + 2.5; P < 0.05) compared to 
subjects who received active treatment during the second 
week following the first week on placebo (-5.3 # 2.9; 
P<ON). 


Psychological Assessment and Prevalence of Psycho- 
logical Disturbances 

Based upon the SCL-90-R and the interview a consid- 
erable proportion of patients had scores above the 95% 
rank of the reference population (26) on the following 
scales: somatization (34.4%; 95% Cl, 24.0-46.5), anxi- 
ety (20.3%; 95% Cl, 11.7-30.8), suspicion (18.83%; 95% 
Cl, 10.6-29.3), social anxiety (14.1%; 95% Cl, 7.6-24.7), 
pnobia (14.1%; 95% Cl, 7.6-24.7), and global sever- 
ity index (28.1%; 95% Cl, 18.2-39.6). Similarly, high 
scores (above the 95% rank) on the scales of the PRF 
were found for achievement (24.2%; 95% Cl, 12.9-35.2), 
affiliation (27.2%; 95% Cl, 18.2-39.6) harm avoidance 
(35.3%; 95% Cl, 25.1-47.8), and order (35.5%; 95% Cl, 
25.1-47.8). 
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TABLE 2. COMPARISON OF RESPONDERS AND NONRESPONDERS 


Responders (N = 20),% 


Nonresponders (N = 50), % OR for response (95% CI) 


Symptom duration (>10 yr) 35 
Severe epigastric pain last yr (1/wk-1/d) 45 
Intense extraintestinal symptoms 20 
HA. pylori titer positive (>10 U) 65 
IS score >5 (severe psychological disturbed) 45 
Escape/war experience 10 
Reflux-like symptoms 70 
Ulcer-like symptoms 35 
Dysmbotility-like symptoms 35 


22 1.94 (0.61-6.16) 
72 0.32 (0.11-0.96) 
48 0.27 (0.08-0.94) 
70 0.81 (0.27-2.47) 
39 1.27 (0.44-3.68) 
30 0.25 (0.05-1.25) 
30 6.48 (2.11-19.9) 
46 0.64 (0.22-1.90) 
65 0.29 (0.10-0.86) 


Notes. OR, odds ratio; IS, impairment severity; d, day. 


Predictors of Response to Treatment 

Clinical Presentation. The characteristics of respon- 
ders and nonresponders are summarized in Table 2. Over- 
all, 69 of 75 subjects were categorized in more than 
one dyspepsia category (i.e., reflux-like, dysmotility-like, 
ulcer-like). However, patients with reflux-like symptoms 
were more likely to respond to treatment (OR, 6.48; 95% 
Cl, 2.11-19.9), while the presence of dysmotility-like 
symptoms was associated with a lack of response to treat- 
ment (OR, 0.3; 95% Cl, 0.1-0.9). Ulcer-like symptoms 
were not associated with a response to treatment. Interest- 
ingly, patients reporting severe epigastric pain or epigas- 
tric pain at least once a week tended to be less likely to 
respond to therapy (OR, 0.32 and 0.3, and 95% Cl, 0.11- 
0.96 and 0.1-1.1, respectively). Concomitant IBS symp- 
toms were not significantly associated with response to 
treatment. In contrast, a history of frequent extraintestinal 
complaints (e.g., back pain, headache) tended to be asso- 
ciated with a poor response to treatment (OR, 0.27; 95% 
C1, 0.1-1.1). 

H. pylori Status. Forty-nine (65.3%) patients tested 
positive for H. pylori. H. pylori status was not linked to 
the response to treatment (OR, 0.8; 95% Cl, 0.25-2.39). 

Personality Traits. Table 3 summarizes mean SCL- 
90-R values for responders and nonresponders. Subjects 
with high somatization scores and high scores on the anx- 


TABLE 3. SCL-90-R SCORES IN RESPONDERS AND NONRESPONDERS: 
MEAN (+SD) [95% CI]), UNIVARIATE ANALYSIS 


SCL-90-R Responder Nonresponder F-value, df, P 
Somatization 67.8 (9.5) 61.9 (10.8) 7.8, df1 
65.0-70.6] [58.4-65.4 P < 0.001 
Interpersonal sensitivity 58.4 (10.7) 53.5 (11.6) 4.03, df 1 
[55.2-61.7] [49.8-57.3 P = 0.049 
Anxiety 60.8 (10.7) 56.5 (10.1) 3.57, df 1 
[57.6-64.1] [53.3-59.8]  P = 0.062 
Aggression 57.4 (10.6) 53.0 (11.4) 3.30, df 1 
[54.1-60.6] [49.3-56.6 P = 0.072 
Suspicion 57.2(12.8) 52.5 (11.8) 3.04, df 1 
[53.3-61.1] [48.7-56.3 P = 0.084 
676 


iety scale were more likely to respond to treatment (OR, 
3.6; 95% Cl, 1.2-11.4, and OR, 19.6; 95% Cl, 2.1-181). 
High anxiety scores (SCL-90-R) just failed to reach the 
significance level (OR, 3.3; 95% C1, 0.9-11.8). 

All variables that were univariately associated with the 
response to treatment (P < 0.1) were included in a step- 
wise logistic regression analysis. The following variables 
remained significant: reflux-like symptoms (OR, 5.1; 95% 
Cl, 1.6-16.6), high scores for somatization (OR, 3.5; 95% 
Cl, 1.1-11.4) and anxiety (OR, 3.1; 95% Cl, 1.2-11.2), 
and history of severe extraintestinal symptoms (OR, 0.6; 
95% Cl, 0.3-0.9). Based upon these data, the addition- 
ally performed canonical discriminate analysis classified 
79% of patients correctly into the responder and nonre- 
sponder groups ( ? = 19.6, df = 11, P < 0.05). Psycho- 
logical variables were not significantly correlated with the 
improvement of symptoms during placebo treatment (data 
not shown). 


DISCUSSION 


To our knowledge, this is the first prospective con- 
trolled trial that has evaluated the importance of psycho- 
logical factors and symptom patterns in predicting the re- 
sponse to treatment with an H>-blocker in patients with 
functional (or nonulcer) dyspepsia. While psychological 
disturbances (somatization, anxiety) were clearly more 
prevalent in the study population compared to the gen- 
eral population, these abnormalities were not predictors 
of a poor response to treatment. In contrast, subjects with 
high somatization and anxiety scores responded more fa- 
vorably to active therapy. Our data are consistent with the 
concept that specific personality traits may facilitate the 
perception of disturbed gut function, but treatment that 
reduces symptoms is also more likely to be perceived by 
these patients, resulting in a better response to short-term 
drug therapy. The favorable response to treatment in pa- 
tients with specific personality traits was not explained 
by the placebo response; psychological predictors were 
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not linked to the response to treatment with placebo. The 
association between anxiety and the response to active 
therapy is interesting. Indeed, in the past the influence of 
psychological factors including stress or anxiety has been 
systematically studied (39, 40). Based upon these data, 
patients with a high anxiety level appear to respond to 
stress with an augmented acid response. It thus might be 
speculated that these patients may in turn respond better 
to an acid-lowering therapy. 

It has been recommended that treatment in patients with 
functional dyspepsia should be based upon the pattern of 
symptoms (3). However, the symptom subgroups identi- 
fied have been shown to overlap in epidemiological stud- 
ies (17, 18, 23). Despite this limitation, the presence of 
reflux-like (but not ulcer-like) symptoms was a clear pre- 
dictor of a favorable response to antisecretory therapy, 
while dysmotility-like symptoms predicted a less favor- 
able response. These observations are consistent with the 
hypothesis that different pathophysiological mechanisms 
account for the symptom subgroups. Thus, reflux-like dys- 
pepsia may be explained by unrecognized esophageal acid 
reflux that in turn responds to acid suppression, while 
ulcer-like and dysmotility-like dyspepsia may not be due 
to this mechanism. Indeed, it might be argued that undi- 
agnosed (nonerosive) gastroesophageal reflux might have 
contributed to the overall response to the acid inhibition. 
However, all patients with reflux symptoms only or pa- 
tients with predominantly reflux symptoms were excluded 
from participation in our study. In addition, pH-metry was 
done in the majority of our patients. Overall, a total of 6 of 
46 patients tested were excluded from our study because 
they had an increased esophageal acid exposure. While 
this proportion is quite small, the potential effect of pa- 
tients with undiagnosed GERD in those without pH-metry 
would not have been sufficient to explain our results. Fur- 
thermore, there was no difference in the response to ther- 
apy between patients with and those without 24-hr pH- 
metry. Thus, we are confident that our results were not 
caused by patients with undiagnosed GERD. 

Our data are consistent with previous studies that found 
that patients with NUD were more anxious and depressed 
than healthy controls (4-9) and scores for neuroticism 
(10), somatization (41), and depression are higher (11), 
suggesting a modulating role for the central nervous sys- 
tem in this condition. However, there is also some evidence 
that patients with NUD are no more psychologically dis- 
turbed than patients with organic bowel disease that is not 
life threatening (4,5, 7). Interestingly, in a follow-up study 
of abnormal personality traits measured with the MMPI 
in patients with duodenal ulceration and functional dys- 
pepsia, these normalized after resolution of the abdominal 
symptoms (42). This may suggest that findings of an ab- 
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normal personality pattern in patients with NUD are due to 
symptoms rather than being of causal importance. Thus, 
patients with NUD who have anxiety or depression may 
Just be more likely to take their symptoms to a physician 
and those with the severest complaints may then be re- 
ferred to a specialist (24). Indeed, we found in the present 
study that patients in private practice represented a dif- 
ferent population compared to patients seen at a tertiary 
referral center. 

The prevalence of extraintestinal symptoms such as 
back pain, joint pain, fatigue, or headache is known to be 
significantly higher in patients with functional gastroin- 
testinal disorders compared to the general population (18, 
25, 43, 44). The increased prevalence of extraintestinal 
symptoms might be explained by altered spinal or cen- 
tral processing of afferents or may reflect somatization. 
Somatizers express emotional states and cope with actual 
conflicts or stress via bodily symptoms rather than psycho- 
logical responses. Interestingly, we observed that intense 
extraintestinal symptoms were a predictor for a poor re- 
sponse to treatment, while high somatization scores were 
linked to afavorable response to treatment. The most likely 
explanation for this obvious discrepancy is that, in addi- 
tion to the psychological factors that are associated with 
the report of extraintestinal symptoms, a specific func- 
tional bowel disease factor is also linked to the occurrence 
of extraintestinal symptoms. Thus, NUD patients with ex- 
traintestinal symptoms may represent a separate group of 
patients with a different underlying pathophysiology or a 
more intense functional GI disturbance. 

In the current study, a placebo-controlled crossover 
study design was used to assess the individual response 
to active treatment and to placebo and to classify subjects 
as responders or nonresponders. This allowed the individ- 
ual placebo response to be controlled for in the analyses. 
However, in crossover designs, carr/over is an issue that 
needs to be addressed. In general, parallel group designs 
are believed to be most appropriate to demonstrate the ef- 
ficacy ofa given medical treatment. In functional GI disor- 
ders there are considerable spontaneous fluctuations that 
result in a marked placebo response. In this situation, the 
multiple (repeated) crossover design is advantageous to 
identify “true” drug responders and nonresponders, hence 
a given subject has torespond repeatedly to the active med- 
ication. In a parallel group study with, e.g., a40% placebo 
response, 40% of patients would be falsely categorized 
as responders. If treatment were repeated once, the like- 
liness of a false categorization would be dramatically re- 
duced (40% of 40% = 16%). We did observe that subjects 
on active drug during the first week of treatment tended 
to respond better than subjects who started with placebo, 
and there was a clear effect of the sequence of treatments. 
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This might have reduced the size of the treatment effects 
but not the direction. With regard to the duration of each 
treatment, we assumed that the reduction of acid secretion 
would immediately cause a diminished mucosal acid ex- 
posure. Thus effects should be visible after several days 
of treatment. Therefore, a 7-day duration of the treatment 
block was considered appropriate. 

In summary, the presence of reflux-like symptoms ap- 
pears to predict a favorable response to an acid-lowering 
therapy, while the presence of dysmotility-like symptoms 
is linked to a poorer response to treatment in patients with 
nonulcer dyspepsia. In contrast to general beliefs, the pres- 
ence of psychological disturbances is not associated with 
an unfavorable response to treatment; rather, they may be 
linked to a better overall symptom outcome during active 
treatment. Further studies are needed to assess the impact 
of psychological factors on the long-term outcome in pa- 
tients with functional dyspepsia. 
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